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o ﬁblidmg is 'a,tranélation‘of an erticle by I. M.‘;F'é&o'rche-:. _

.+ hko in Vestnik Akademii Nauk SSSR (USSR Acedemy of Sciences
" Review), Vol. XXIX, No. 1I, Modcow 1959, pages 58-6l4 .7

. .The .decisions of tha 2lst Congress of the CPSU end of the June (1959)
Plenum of the Central Committee of the CPSU forcefully defined the impor-
tance of preogress in science and technology during the perilod of expended
‘construction ‘of Communist society, The basis of a further rapid upsurge
in our national economy is a continuous technical renewing of 2ll its bran-
ches, automation of production processes, and the introduction of. new equip~ .
ment and technology, new working methods and new progressive materials. :

. - Thé program of scientific end technicel progress formulated by the
Cormunist Party is inspiring Ukrainiay sclentists to make a penetrating s«
study of the important theoretical problems and to struggle persistently
to strengthen the connection between science-and practice in Communist con-
struction, end is presenting them with new responsible tasks. i :

.. The Ukrninian Academy of Sciences hos o considersble number of well -
equipped scientific research institutes, leboratories and other scientific
establishments in which a large force of highly skilled specinlists work.
During recent years the Acelemy's scholars have achieved definite successes
in the fields of physics, methematics, chemistry, geology, and biology, in
the fields of technical and socinl sciences. And along with this, the.
Ukrainion scholars acknowledge clearly thot the new tasks require new ef- :
forts in exponding end intchsifying scientific activity, and in eliminating
the serious shortcomings which still persist in the organization of scien~.
tific.work., . - - . - I -

: -As_ is kmowm, the lending position among the natural sclences is now -
held by the physicel sciences; progress in related sciences ond in many '
branches of ‘the riationsl economy depends ori the successful development of
the physical ‘sciences. - , ; - : - N

' ‘The Ukrainian scientists, participating actively in theoretical. re-
geerch in the Pield of nuclear physics, are working on the problems of the - =
utilization of energy froi the fission of the heavy nuclel of urenium, plu- -~
tonium and other: elements and of energy from the synthesis of light nuclei,
and on the solution of problems Q_f-managing;thermonuclear reaction, i.eq,
on the general problems of mddern physics., Our sclentists are working on
the creation of new typesch atomic reactdrs, new effective heat carriers
for atomic power installetions, and new heat trensfer apparatus, and are
continuing to study ways to intensify and automate atomic power installa-
tions. S : SR Lo




The sclentists of the Academy and of the other Ukrainian scientific
establishments must intensify reseerch in the ficld of semiconductors, work
out related theoretical problems, and create and improve tha technology for
producing new semiconduction materisls suitable for use at & wide range of
temperatures.

The problems engrossing the Ukrainian specialists in the field of
redlo physics and electrozics include the study of the physics and teche
nology of millimeter end sub-millimeter radio waves, and reseerch in the
field of microwave spectroscoyny. The solution of these vrcblems has theo-
retical and practlicsl importarce for tke development of radio vision end
the improvement of redar methods. The study of processes occurring in the
clouds with the aid of radio methods, end the diszovery of methods for ine
fluencing the condition of cloudiness to artificially :mduce precipitetion,
is also quite current.

. Among the very importent mathematical problems in the 1959-1065 plan,
Ukreinisn scientists ares dsvoting their main attention to problemsg in come
putor mathematics. The Computor Center of the Ukrainlan Academy of Sciences
established in 1958, must promote the estabiizlment of such centers in large
Ukrainian cities end the use of new electronic computors in industry and
other branches of the netional economy.

The results of theoretical research in thé physical end mathematical
sciences provide a foundation for the development of many applied techrnicsl
disciplines. Scientists working in institutes of our Acaedemy's Division
of Technical Sciences have stated recently that they asre capsble of sotrving
complex problems important for the national economy. The efforts of the
researchers are being concentrated on the solution.of such problems during
the forthcoming Seven-Year Plan period.

One of the most important achievements of the Ukrainian scientists
in the field of technical sciences is the establishment of & ecientific
basis for electric welding of metals. This progressive technclogical proce
ess enables a fundemental change in the methods of manufacturing machines
end mechanisms. Very large casings, weighing hundreds of tons, can now
be manufactured by welding several partve Instead of making huge castings.
Welding of seams 2 meters thick and 3 meters long has already begun., .

The construction of a constant-flow, highly mechenized line to
manufacture large-size rolled and welded shapes, being conducted with the
essistance of the Institute of Electric Welding Imeni Ye. O. Paton at the
Dnepropetrovsk Plant imeni I, V. Babushkin, is giving a great economic ef-
fect. ‘

The method of electric slag welding, worked out by the Institute's
rersonnel, is now also being successfully put into use by ocur friends in
the Feople's Republic of Chira, Czechoslovakia, and the German Democretic
Republic, A number of very large firms in capitalist countries have re-
quested us to sell them licenses for the equipment and for the technical
process of electric slag welding.

N. S. Khrushchev's report to the 2lst Congress of the CPSU points
out the need for extensive measures to further introduce welding processes
in industry. This requires that we increase our assistance to industry and
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e,q:and the front of scientiﬁ.c research in this field. Our scientists must
encure thet methods for welding new steels and alloys are worked out, ‘must
further perfect machines, apparatuses and technology for welding, and must
provide autcmetion end mechenization of welding procesees; they wust solve
.the problem of using the electric slag process in metallurgy, etc.

Further technicel progeess is unthinkeble without the creation of
pew materials which are highly durable but light, which are stable at high
temperatures, and which are resistent to corrosion and wear, as well as
materials ‘with special mognetic and electrical properties,

. The selentific persennel of a number of our Academy's institutes,
1: ose of Metal Ceramics end Special Alloys, Metel Fhysics; and Physlcal
- Bngineering, have importent assigoments in this connection. PFirst of all
they must establish the theory of basie processes In powder metallurgy,
end must create new contact, megnetic, ferrite and other materials with
spet:ial electrical properties, naw meterials for catholes of electron tubes,

semiconductors, heat resistant end extra hard alloys ’ friction end enti-
friction materials, etc. _

Specisl attention must be glven to powder metall urgr and to the
introduction of metel ceramics. Technical econcmic computations show that
in the enterprises of five sovnarkhozes glore, by menufacturing 12,000 tons
. of articies frcm iron powder a year, 205 millicn rubles plus 30,000 tons
" of nonferrous and ferrous metals can be saved, snd also about 1,800 mechine
tools and about 4,000 workers cen be released.

o Our sci ennists who are working on problems In foundry production
“have much to do. Manufecturing mechine parts by cesting (ingtead of by
forging followed by mechenical processing) makes it possible to reduce -
-metal input 2-3 times, to reduce the amount of mechanical proeessing, and
to reduce the cost of the articles. :

The sclentists are seeking ways to improve such pro&zz-es ive ’bechnéo
‘logical processes as casting under pressure, casting according to poured
models, casting in envelope molds, etc. It must become possible to replace
parts from forged end cast steel with parts from cast iren with ppheroidal
graphite more extensively, and to use new mold materials, in particule.r,
bentonite clay; new technological processes for molding, pouring, cleaning
and casting and new methods for the autcmetion oend mecha.nization 'of cast-
- ing production must be worked out.

The present policy of introducing suwtomation in prodnction processes
everywhere requires intensive investigations on the part of the scientists
for the creation of new schemes end:principles for automatic operation,

Supported by achlevemente in physics, electronics and other scien~
: tific fields, the scientists must propose new automaetic end remote control
installetions for mining, me'be.*lurgy, mackine building, pswer, and other
industries.” The Institute of Machinery and Automation of the Ukrainian

- Academy of Scientés has hed notable successeg in this field; it succeeded.

. in working out a number cf installations which are now successfully operate
ing in various Ukrainien enterprises., For example, the Institute designed
instruments vhich are effectively being used to prospect for and exploit -
ore, gas and petroleum deposits. In agreement with the adopted plen, re=
search is developing in pro’blems of autamating technological processes in
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‘chemical and heat and power enterprises, and in improving remote control
systems for operating dispersed projects in the petroleum and gas industry;
work is being done in the field of transporting coal by hydraulic methods,
theoretical and experimental reseerch is being conducted on the possibili-
ties of applying acoustic methods in geophysical prospecting within & mine,
etc.

.The Ukrainian‘Academy of Sciences must assist in every way in increas-
ing the productivity of blast-furnaces and open~hearth furnaces by using
natural ges and oxygen, and in the quickest possiblie solutions of problems
in the muitiple exploitation of the extremely rich ore deposifs at Kerch'.

Major tasks are now facing our Academy in the chemicel sciences.

The Ukraine possesses vast reserves of raw materisls for the develop-
ment of chemical industry -- natural ges, petroleum, coal and lignite, and
by~products from agricultural processing.

The production of natural gas in the Ukraine will be increased to
31.5 billion cubic meters annuelly in 1965. Natural gas, in addition to
its baslc component, methane, contains & lerge number of other velusble sub-
stences: ethane, propame, butane and other hydrocarbons. Part of these
products are subject to condensation in liquid form es soon as they leave
the wells. The Shebelinka field alone is now producing annually as much
as 300,000 tons of propane, butane and other hydrocarbon condensates.

Raw msteriasls valuable for the chemical industry are also contained
in large quantities in the Donbass gas coals, At the present time, es much
as 100,000 tons of gas coal are being mined daily, of whkich as much as 65%
is being burned in furnaces without utilization of the chemicsl products
they centain, If these preducts are used, & plant processing, for example,
3.5 million tons of gas ccal annually, will be able to produce, in addition
to the coke for fuel, as much as 43,000 tons of benzene, 10,000 tons of
toluene, 3,500 tons of xylene, 5,000 tons of carbolic ecid, 150,000 tons
of resin, 700 million cubic meters of hydrogen, 310 million cubic meters
of methsne, ethane, and other valuable products.

The great savings which the proper use of natural fuels promilses
place a demend on our scientists in the Heat and Power Institute end Gas-
Use Institute, as well as those in other research establishments in the'
Republic, to work out more quickly end efficiently complex methods for the
chemical processing of petroleum, coal and natural ges. This will make it
possible to obtain raw materials for the preparation of such valuable sube
stances as plestics, artificial fibers, glues, 8yes, detergents, fertilizer
materials, aend many others.

As opne of the major achievements in this fleld, we may note the muce
cessful designing by the Heat and Power Institute of the first experimental
productlon epparatus in the country for the use of lignite in power engi-
neering. This apparetus distills from the lignite & semicoke resin, a
valuable product containing phenol, paraffin, liquid fuel and other substan-
ces and differs from existing processes abroad in its high productivity and
efficiency.



.. The research wcrk of scientists of the Ukrainian Acedemy of Sciences
"~ on hig& molecular compounds are directed towards cobtaining, frém reW'mate~
rial reserves in the Ukraine, the starting materials for menufacturing
plastics and eynthetic fibers., The Institute of Polymer and Mononer vaM*
istry established in the Ukrainien Academy of Sciences, working with ‘the
Plastics Institute of the Stalinskiy Sovnarkhoz and other research inst itu~
tions, must overcome the 1ag in the development of tLis field of sﬁ;ence
in the Ukraine,
i} _ One of the deciding factors in the successful development of the
’ chemlcal industry is ‘the gelection of active caxalysts pvovﬁd ing an accel-
eratlon of chemical processes and an Increase in the yield of cheniicel
products. The sclentists cf the Academy and other research egtaolibhments
~ are faced with the extremely importent task of searching out the most ef- *
ficient cetalysts for a number of chemical proaection procesees aﬁd pubting
them to.use in industry. .
Of specisl significance for the eccnomy is the synthesis of new sub=
 gbances with valuable propeyiies- from pétroleum end gas as raw muberisls,
Keeping in mind the prospecti for the increase of oil production in the: -
Ukrainien SSR, and likewise the inadequate study sc far made of the Chemi-
cal composition of Ukrajnian oils, the research instititions of the Ukreine
are’ cunducting connen+rat~d research on the composition of “the oils and the
<proﬂoc ts obtained from them, This work is meking it possible to improve
oil processing considerabiy, end yarticularly to find new possibilities
for the use of petrcleum ppareffin as a chemical raw material.’
" The existence in the Ukraine, especielly in Krymskeya Cblast of
1aree deposits of poitassium and magnesium salts, gypsum, limestone, phos=
phorite and other minerals, places major theoretical and practical problems
in extracting end processing these valuable minerals before our scientists,
particularly the personnel of the Acadsmy’s Inatitute of Mineral Resources. °
l Attention should be given to the role which Ukrg 1 ian scientists,
particularlj ‘the personnel of the Institute of Genersls enorganic Chenistry,
‘must play in the solution of the economically importaut problem of provid-
ing a water supply for Ukrainlan cities, induotrial enterprlses and ‘agri--
culture. -
The shortage of drinking and industr¢a1 water now felt in the Repub-'
lic is aggravated by the pollution of weter sourcez by industrial waste.
A major improvement, can be echieved only on the busis of an earnest study
of reservoir management and the develcyment of advenced engineering in
vater treatment. The necessity of providing agriculture with water urgently
- requires expending research on ‘the underground water of the Ukrainian S8R,
partlcularly of the dry =mone, for use in irrigation.

Experience has shown that success in the scientific research of the
Academv s institutes ie achieved only by close cooperation with industry.
Institutes which have been &ble to achieve this, the only correct approach,
are in a position to solve important scientific problems, thereby raising
the technical level of all branches of the economy. Cutstanding in this
respect are such establishments of the Ukrainian Academy of Sciences as
the Institute of Electric Welding of Metal Eermaics and Speoial Alloys, and
of Radio Physics and Electronics. .
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s T6 solve the scientific problems raised by industry more efficiently,
& nunber of inadtitutes have set up branches in large industrial centers of
the Republic -- Stalino, DPnepropetrovsk, Zaporozh'ye and Krivoy Rog. The
institutes are establishing laboratories right in the plants; in Kiev plants
alone thirteen such laboratories have been establiahed during the current
yearo

Many institutes are now carwylng on research work in accordance with
industriel contracts signed with enterprises in the Republic.-.”hus, the
Institute of Electrical Engineering has signed contracts with 34 enterprises
and establishments. The Laboratory of the Automatic Reguletion of Produc~
tion Processes, in accordance with a contract, is engaged on Cesigning a
special system of hydraulic excavators in mines which will be ccntrolled
by cybnrnetic apperatus in accordance with a given program without human
participation. - The Institute of Machinery and Automation has estzblished
close relations with the enterprises of the L'vovskiy Scvmarkhoz, &zd
agreement has been reached in - regar@ to Joint work ' on’ certain topics
included - in' the Instibtute's TFlan,: - Malty-« other such facts and exam-
ples could be cited.

However, meny of the Academy's research establiskments have not done
all that is necessary to bring science and industry together. Among these,
in vparticular, are the Institutes of Organic Chemistry, Physical Chemistry,
Metal Physics and Hydrobiolegy. These institutes are still not giving
enougx attention to problems having great importance for the economy, and
show little concern for the introduction of the results of their research
into production. For example, in the Institute of Ferrous Metallurgy; the

Section of Automation and Mechanization of Metellurgical Production and the - -

Metals Sectlon have not had-eny results for introduction into production
for many years. The Institute of Organic Chemistry in 1958 failed to ful=
£i1l 4ts plan for introduction into production in three topics ~- purifying
sugar Juice in a second saturation using ion-exchenge equipment, produvction
of fruit syrups and the organizetion of production cf a Vitamin By conmpound
for livestock. From year to year the plan falls to include the introduction
into production of work on the synthesis of new anti-tubercular compounds.
The results of research on the problem of orgenic dyes which are suiteble .
for practice are very iunsignificant.

Several institutes are still carrying on work which is veing con-
ducted on the vasis of a traldition of many years and which is directed only
towards accumulating additional date to support previously discovered prin-
ciples or to refine the details of phenomena which had already been studied.
Buch work, while they are of interest in addiang to our fund of knowledge,
8till cennot provide anything basically new, and carrying out such ~work.
drains off the efforts of & large number of people and considerable funds.
It is necessary to decisively give up such work and to switch ou' forces -
over to more important toplcs presented by life. We must strengthen our
ties with enterprises in every way, establish such forms of cooperation as
confucting joint research under industrial contracts and contracts of Come
munist cooperation between science end industry, study the experience of
innovators and conduct Joint research with plant laboratories.
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0f mejor importence is the study of the work of p¢ant laboratories
and the generzlization of materials on the control over prodhction processes,
quality, etc., which is accumulating in the laboratcries. ‘Such sn analysis
provides opportunities for the hnprovement of teéhnologlﬂal processes and
‘production methods. = .

Especieal attention must “be given to improving the coordunation of
the -scientific work of the Academy's nurierous gcientific establishments,
the higher educational establisiments, “the specialized inntitutes end the
plent. laboratories of the Bepublic, as well as tosthe cecordination of re-
search with the esteblishments of the USSR Academy of Scienoos end the
scademies of sciences of the uxion republics.

Over .50 councils znd commissions have now benn egtablighed iﬂ the
Ukrainian Academy cf Sciences, coordinating resesrch on mejor sclentifi
problems: use of atomic energy, radjo physics, radic engineering and elecu
tronics, the scientific besis for production antomation, astronouy end
astrophysics, etc,; cur Academy's institutes of Biochemistry and of Elec~
tric Welding bave been made responsible for coordinating research on an
all-union sckle. The councile determine the topics and maintu’n communi-
cation with the specialized scientific research establizlments, enterprises,
sovnarkhozes, ministries and depasrtments. It must be noted, howaver, thet
& nunber of coordinating commissions are operating unsatisfactorily.

Correcting these shortcomings will make it possible to raise scien-
tific werk to a new, higher level,

The Seven-Yezr Plan for the work of the Ukrainian Academy of Scien-
ces provides for a further growth in the network of sclentific establishments,
the establishment of new institutes and laboratories, and an increase in
the number of scientific personnel. In the system of the Ukreinian Acadenmy
of Sciences alone it is intended “to establish 18 new institutes: institutes
of Semiconductors, Radio Engineering Problems, Colloid Chemistry, Bicpoysies,
Ore Depocits, Physics and Mathematics, Geophysice; Turbinzs, Rare Metals,
etc. In addition, over 180 additionsl new laboratcries snd sections will
be established in the already existing institutes.

The concern shown by the party and the government about the develop-
ment of science is obligating us to new fruitful efforts. I¢ must be re=-
membered that the efforts and funds which are at our disposal musu be used
with maximum effectiveness.

The efforts of the Acadsmy's powerful collective of scientists,
capsble of sclving major sclentific tasks, must be dirscted toward giving
every possible assistancze to the national economy. Under present conditions,
the guestion of introducing already corxpleted work into industry is of
special importance. It 1s necessary to establish specilal experimental
rlents which could quickly manufacture the first mcdels of instruments and
machines, test new technologlcal processes on a semi-industrial scale, ete.

The new responsible tasks shead of the Ukreinian Academy of Sciences
require a further improvement in gclentific orzenizationsl work. In this
connectlon, it is necessary that the work of the divsision offices cof the
Ukrainien Academy of Sciences meets higher standards; those offices still
do not piay & sufficient role in the life of the scientific establishments
end do not always help the institubtes in solving practical problems.
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S@ecial attention must be given to high-quality seledtion and traine
ing of scientific personnel. The present system of periodic competitions
and certification of scientific personnel, a reliable method for recruit- -
ing telented, experilenced specialists for the institutes, is not sufficiently
used by the heads of the scientific establishments,

Thus, specilal attention to the basic scientific prodlems, an improve=
moat. inotheconnaction between science and the practice of Commnist con-
struction, and the overcoming of the existing shortcomings in the work of
the Academy's establishments are all necessary for a successful struggle
for technical progress by Ukreinien scientists. :
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